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TITLE OP THE INVENTION 
DRIVING METHOD FOR PLASMA DISPLAY PANEL 

BACKGROUND OP THE INVENTION 
5 Field of the Invention 

The present invention relates to a driving method 
for a plasma display panel to be used when potentials of 
panel electrodes are varied to predetermined potentials in 
periods of time other than a period o£ time when charge- 
10 collection is performed. 

Description pf the Related Art 

Generally, a plasma display panel has various 
Mdv»ritMjwS . For s« simple r the peine! can be constructed to 
be thin, no flickering occurs in display, the display 
15 contrast ratio is high, large-screen display can be 

relatively easily performed, the response speed is high, 
and multicolor light emission is enabled by use of 
emissive type phosphors. Therefore, in recent years, 
plasma display panels are widely used in the fields of, 
20 for example, public-use wide-screen displays and color 
televisions* 

Fig. 1 is a circuit diagram showing a configuration 
of a conventional plasma display panel. As shown in Fig. 1, 
the plasma display panel includes a panel 608 for 
25 performing display light emission, and driver circuits for 
controlling display contents and display luminance of the 
panel 608. 

A pair of primary electrodes is formed on the panel 
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608. One of the primary electrodes is formed of a set of 
scan electrodes 606-1 to 606-n, and the other one of the 
primary electrodes is formed of a set o£ sustain 
electrodes 605-1 to 605-n. The primary electrodes are 

5 formed mutually parallel to the horizontal direction of 
the panel. Data electrodes 607-1 to 607-N are formed 
perpendicular to (the vertical direction of) the primary 
electrodes , Pixels are to be formed at cross points of the 
primary electrodes and the data electrodes 607-1 to 607-U. 

10 Thereby, the pixels are to be formed in a matrix on the 
panel 608. 

A scan driver circuit 602 is connected to the scan 
electrodes 606-1 to 6Q6-n to drivf? fefreft, A sustain driver 
circuit 600 is connected to the scan driver circuit 602. 

15 The sustain driver circuit 600 outputs sustain pulses that 
sustain light emission of the panel 608. The scan driver 
circuit 602 and the sustain driver circuit 600 together 
form a scan-electrode driver circuit 612. 

The sustain electrodes 605-1 to 605-n are 

26 incorporated into a common sustain electrode. A sustain- 
electrode driver circuit 601 is connected to the 
incorporated common sustain electrode as well as to the 
scan driver circuit 602. The sustain driver circuit 601 
outputs sustain pulses that sustain light (emission of the 

25 panel 608. The sustain-electrode driver circuit 601 
contains a charge-collecting circuit {not shown) and a 
sustain driv r circuit (not shown) that are series- 
connected to each other therein. One end of th charge- 
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collecting circuit is connected to the scan driver circuit 
602, and one end of the sustain driver circuit is 
connected to the common sustain electrode. Thereby, the 
charge-collecting circuit is parallel-connected to the 

5 panel 608, and the charge-collecting circuit and the 

capacitance between the set of the scan electrodes and the 
set of the sustain electrodes form a resonant circuit - 
Data-driver circuits 604a and 604b each drive N/2 of the 
data electrodes 607-1 to 607-N; and they are disposed at 

10 two end portions of the panel 608 that oppose each other 
on the same plane. The data driver circuits 604a and 604b 
are connected to the data electrodes 607-1 to 607-N. 

A scan-driver controller 609a is connected iv the 
scan driver circuit 602 , a data-driver controller 610a is 

15 connected to the data-driver circuit 604a r and a sustain- 
driver controller 611a is connected to the sustain driver 
circuit 600. A controller circuit 603a is configured to 
include the scan-driver controller 609a, the data-driver 
controller 6l0a r and the sustain-driver controller 611a. 

20 Similarly, a scan-driver controller 609b is connected to 
the scan driver circuit 602, a data-driver controller 610b 
is connected to a data-driver circuit 604b, and a sustain- 
driver controller 611b is connected to the sustain- 
electrode driver circuit 601. A controller circuit 603b is 

25 configured to include the scan-driver controller 609b, the 
data-driver controller 61Qb, and the sustain-driver 
controller 611b. Scan-driver circuits 609a and 609b each 
control n/2 of outputs from the scan driver circuit 602 to 
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the scan electrodes 601-1 to 601~n. 

Hereinafter/ a driving method for the conventional 
plasma display panel configured as described above will be 
described . 

5 Fig. 2 is a timing chart regarding the scan 

electrodes 606-1 to 606-n and the sustain electrodes 605-1 
to 605-n of the conventional plasma display panel shown in 
Pig. 1. 

First, an erase pulse is applied to the set of the 

10 scan electrodes 606-1 to 606-n to slowly reduce its 

potential and to generate erase discharges- Thereby , wall 
charges accumulated in the scan electrodes 606-1 to 606-n 
are erased (a sustain erase period). 

Subsequently, to obtain stabilized write-discharge 

15 characteristics in a scan period for selecting display 

pixels, active particles and wall charges are generated in 
a discharge gas space. First, a priming discharge pulse is 
applied to the scan electrodes 606-1 to 606-n to generate 
discharges at all the pixel on the panel 608 (a priming 

20 period). Subsequently, a priming discharge-erasing pulse 
is applied to the scan electrodes 606-1 to 606-n for 
eliminating charges which impede write discharge and 
sustain discharge, among the wall charges generated 
through the aforementioned priming discharge (a priming 

25 erase period) . 

Specifically, first, in the priming period, the 
priming discharge pulse is applied { to the scan electrodes 
606-1 to 606-n to generate discharges at all the pixels. 
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Subsequently, in the priming erase period, the sus tain- 
electrode 605-1 to 605-n-side potential is increased to a 
sustain voltage level Vs. Concurrently/ the priming 
discharge-erasing pulse for slowly reducing the potential 
5 caused by the priming discharge pulse is applied to the 
scan electrodes 606-1 to 606-n to cause them to generate 
erase discharges. Thereby, stored wall charges caused by 
the priming discharge pulse are erased. 

Subsequently, sequential scanning pulses are applied 
10 to the scan electrodes 606-1 to 606-n« In synchronization 
with the scanning pulses, data pulses are selectively 
applied to the data electrodes 607-1 to 607-N of pixel to 
be displayed* In this manner, write discharges are 
generated at portions of pixel to be displayed to thereby 
15 create wall charges (a scan period). 

Subsequently, voltages are alternately applied 
between the scan electrodes 606-1 to 606-n and the sustain 
electrodes 605-1 to 605-n; and discharges generated 
thereby are used to perform display operation (a sustain 
20 period). The luminance of the display is determined 

according to the number of repetitions of the alternate 
voltage application performed between the scan electrodes 
606-1 to 606-n and the sustain electrodes 605-1 to 605-n. 
Hereinafter, a description will be made regarding a 
25 control method for potentials of the scan electrodes and 
the sustain electrodes of the above-described plasma 
display panel* 

Pig. 3 is a circuit diagram showing a conventional 
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sustain driver circuit in the plasma display panel. As 
shown in Fig- 3, a switch SI for clamping a sustain- 
electrode 605-1 to 605-n-side potential to a power voltage 
is series-connected to a switch S2 provided for clamping 

5 the sustain-electrode 605-1 to 605-n-side potential to a 
ground potential, A clamping circuit on the sustain- 
electrode side is formed of the switches SI and S2. A 
circuit line including a switch S7 and a resistor Rl for 
slowly increasing the sustain-electrode 605-1 to 605-n- 

10 side potential is series-connected to a circuit line 
including a switch SB and a resistor R2 for slowly 
reducing the sustain-electrode 605-1 to 605-n-side 
potential. A slope circuit on the sust&in-sl^ctrede *id* 
is formed of the switches S7 and S8 and resistors Rl and 

15 R2. A cross point & is connected to a cross point of a 
circuit line including the switch S7 and the resistor Rl 
and a circuit line including the switch S8 and the 
resistor R2. A sustain driver circuit 101 is formed of 
these clamping circuit and slope circuit on the sustain- 

20 electrode side. The sustain-driver controller 611a 

controls switching of the sustain driver circuit 101; and 
the clamped potential is commonly output to the sustain 
electrodes 605-1 to 605-n from an electrode X shown in Pig* 
1. 

25 In addition, a coil Ll is connected to the cross 

point B of the switch SI and the switch S2. A reverse- 
current preventing diode Dl and a switch S3 and a circuit 
line including a reverse-current preventing diode D2 (in 
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the reverse direction of the diode Dl) and a switch S4 are 
parallel-connected to the coil LI. A charge-collecting 
circuit 102 is formed of the switches S3 and S4, diodes Dl 
and D2, and the coil LI. The circuit 102 controls charge- 
5 Collection between the scan electrodes 606-1 to 606-n and 
the sustain electrodes 605-1 to 605-n, The sustain- 
elcctrcde driver circuit 601 shown in Pig. 1 is formed of 
the sustain driver circuit 101 and the charge-collecting 
circuit 102* 

10 A switch SS for clamping the scan electrodes 606-1 

to 606-n to the potential of a power voltage Vs is series- 
connected to a switch S6 provided for clamping the scan 
electrodes 606-1 to 606-n to a ground potential, A charae- 
collecting circuit 620 is connected to a cross point A. A 

15 clamping circuit on the scan-electrode side is formed of 
the switches S5 and S6. A circuit line including a switch 
S9 and a resistor R3 for slowly increasing the scan- 
electrode 606-1 to 606-n-side potential is series- 
connected to and a circuit line including a switch S10 and 

20 a resistor R4 for slowly reducing the scan-electrode 606-1 
to 606-n-side potential, A slope circuit on the scan- 
electrode side is formed of the switches S9 and S10 and 
resistors R3 and R4. The cross point A is connected to a 
cross point of the circuit line including the switch S9 

25 and the resistor R3 and the circuit line including the 

switch S10 and the resistor R4. The sustain driver circuit 
600 shown in Fig. 1 is formed of these clamping circuit 
and slope circuit on the scan-electrode side. The sustain- 
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driver controll r 611b controls switching of the sustain 
driver circuit 600; and the clamped voltage is output to 
the scan electrodes 606-1 to 60-n from an electrode Y 
shown in Fig, 1 via the scan driver circuit 602. 
5 As described above, the charge-collecting circuit is 

parallel-connected to the panel; and a resonant circuit is 
formed of the charge-collecting circuit and the 
capacitance between the scan electrodes and the sustain 
electrodes (panel capacitance). The sustain driver circuit 

10 600 (formed of the switches S5, S6 f S9, and SiO, and 

resistors R3 and R4) and the scan driver circuit 602 are 
included in a scanning package 111. The sustain-electrode 
driver circuit 601 (forced of the sustain driver circuit 
101 and the charge-collecting circuit 102) is included in 

IS a common package 112. 

First, a description will be made regarding a 
charge-collecting method in the driver circuits configured 
as described above. Fig. 4 is a timing chart that $how$ 
the potentials of the scan-electrode and sustain-electrode 

20 and operations of switches SI to S10 when charge- 
collection is performed by the sustain driver circuit 600 
and the sustain-electrode driver circuit 601 (shown in Fig. 
3) in either the sustain erase period shown with reference 
numeral 101 shown in Fig. 2 or the sustain period. 

25 First, an initial state is assumed such that each of 

the switches S2 and SS is in an ON statfc- Thereby , the 
scan-electrode potential (point A) is set to the potential 
of the power voltage Vs, and the sustain-electrode side 
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( point B) is set to the ground potential. Also, each of 
the switches S3, S4, and S7 to S10 is assumed to be in an 
OFF state. 

In the above initial state, the switches S2 and S5 
5 are first set to an OFF state, and the switch S3 is then 
set to an ON state. As a result, a current flows from the 
scan-electrode side to the sustain-electrode side through 
the switch S3, the diode Dl, and the coil LI. This causes 
the scan-electrode potential level to decrease, and causes 
10 the sustain-electrode potential level to increase. Skews 
of curved lines representing the decrease and increase in 
the potential levels are dependent on the coil LI, the 

parasitic inductance tueteuj., f — — — 

capacitance and parasitic capacitance. 
15 After the scan-electrode potential level decreases 

to a certain level, and the sustain-electrode potential 
level increases to a certain level, the switches SI and S6 
are turned ON, and concurrently, the switch S3 is turned 
OFF. Thereby, the scan-electrode potential level is 
20 clamped to the ground potential, and concurrently, the 
sustain-electrode potential level is clamped to the 
potential of the power voltage Vs. 

Subsequently, the switches SI and S6 are first 
turned OFF, and the switch S4 is then turned ON. As a 
25 result, a current flows from the sustain-electrode side to 
the scan-electrode side through the coil Ll, the diode D2, 
and the switch S4. This causes the sustain-electrode 
potential level to decrease, and causes the scan-electrode 
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potential level to increase* 

After the sustain-electrode potential level 
decreases to a certain level, and the scan-electrode 
potential level increases to a certain level , the switches 

5 S2 and S5 are turned ON, and concurrently, the switch S4 
is turned OFF . Thereby, the sustain-electrode potential is 
clamped to the ground potential, and concurrently, the 
scan-electrode potential is clamped to the potential of 
the power voltage Vs. 

10 As in the above -described manner, the sustain driver 

circuit 600 and the sustain-electrode driver circuit 601 
control the switches SI, S2, S5, and S6 in the resonant 
circuits and the clamping circuits so that the scan- 
electrode potential is replaced with the sustain-electrode 

15 potential. Thereby, self -collection of charges stored in 
the panel 608 is performed between the scan electrodes and 
the sustain electrodes through the charge-collecting 
circuit . 

Hereinafter, a description will be made regarding a 
20 driving method to be implemented when either the scan- 
electrode potential or the sustain-electrode potential is 
varied to either the potential of the power voltage Vs or 
the ground potential. Description refers to an example 
wherein, as shown by reference numeral 102 shown in Fig- 2, 
25 the sustain-electrode potential set to the ground 

potential is increased to the power voltage Vs in the 
priming erase period or the like. 

t 

Pig. 5 is a timing chart that shows the potentials 
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of the scan-electrode and sustain-electrode and operations 
of switches SI to S10 when the sustain driver circuit 600 
and the sustain-electrode driver circuit 601 that are 
shown in Fig* 3 are used to increase the sustain-electrode 
5 potential set to the ground potential to the potential of 
the power voltage Vs. 

An initial state is assumed such that each of the 
switches S2 and S5 is in the ON state. Thereby f the scan- 
electrode side (point A) is set to the potential of the 
10 power voltage Vs, end the sustain-electrode side {point B) 
is set to the ground potential . 

After the switch S2 is turned OFF, the switch S7 is 
turned OK* as a result , the sustain-eleeLrcde potential 
slowly increases according to the operation of the 
15 resistor El, After the potential increases to a certain 
level, the switch SI is turned ON, and concurrently, the 
switch S7 is turned OFF* Thereby,, the sustain-electrode 
potential is clamped to the potential of the power voltage 
Vs. 

20 In the above case, in the sustain electrodes and the 

scan electrodes , when the potential thereof is sharply 
varied, problems such as undershoot and overshoot may 
occur to cause a State beyond component-rating tolerances. 
To cope with the problems, to vary either the sustain- 

25 electrode potential or the scan-electrode potential, the 
slope circuits as described above need to be used to 
slowly vary the potential in the period other than a 
period Of collecting charges. 
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Thus, in the conventional sustain driver circuit 600 
and the sustain driver circuit in the sustain-electrode 
driver circuit that are shown in Fig* 3/ to vary either 
the scan-electrode potential or the sustain-electrode 

5 potential to a predetermined potential, the slope circuits 
are first used to slowly vary the potential* Subsequently , 
after the potential varies to a certain level, the 
clamping circuits are used to elaatp the potential to the 
predetermined potential. 

10 In recent years, for plasma display panels, 

improvement in the performance and reduction ir the cost 
are increasingly demanded* To comply with the demand, the 
pertotitianee is rsquirsd to be improved in « circuit 
configuration maximally simplified. 

15 . However, according to the above-described 

conventional driving method of the conventional plasma 
display panel, to vary either the scan-electrode potential 
or the sustain-electrode potential to a predetermined 
potential, the slope circuits need to be used to slowly 

20 vary the potential; and subsequently, after the potential 
varies to a certain level r the clamping circuits are used 
to clamp the potential to the predetermined potential* 
Therefore, the conventional method requires the provision 
of the slope circuits for slowly varying the potential. 

25 This arises a problem in that the circuit cannot be 
miniaturized overall. 



SUMMARY OF THE INVENTION 
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An object of the present invention is to provide a 
driving method for a plasma display panel in which 
potentials of electrodes can be slowly varied without 
slope circuits, and driver circuits can be simplified in 
5 configuration to thereby allow the cost to be reduced. 

As a first aspect, the present invention provides a 
driving method (first driving method) for a plasma display 
panel which comprises: 

a panel having: a plurality of scan electrodes that 
10 extend in a row direction; a plurality of sustain 

electrodes that extend parallel to and in pairs with said 
scan electrodes and that form display lines as a space 
between said sustain electrode and said scan electrode 
disposed adjacent thereto; a plurality of data electrodes 
15 that extend in a columnar direction which is perpendicular 
to the direction along which said scan electrodes and said 
sustain electrodes extend; display cells formed at cross 
points of said scan electrodes and said data electrodes; 
a first clamping circuit for clamping a first 
20 electrode which is one of said scan electrodes and said 
sustain electrodes, to a predetermined potential; 

a second clamping circuit for clamping a second 
electrode which is the other one of the said scan 
electrodes and said sustain electrodes, to a predetermined 
25 potential; and 

a charge-collecting circuit connected between said 
first clamping circuit and said second clamping circuit to 
perform charge-collection between said scan lectrodes and 
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said sustain electrodes. 

In said driving method for a plasma display panel, 
after a write-discharge is generated between said scan 
electrode and said data electrode at said display cell, a 
5 voltage is applied to said scan electrode and said sustain 
electrode to thereby sustain said discharge. 

Said first driving method transfers the potential 
clanged in said second clamping circuit to said first 
electrodes through said charge-collecting circuit to 
10 thereby vary the potential of the first electrodes to the 
same level of the potential as that of said second 
electrodes. 

rn>\ a driving method ™.*y arranged such that , 

when a potential of the first electrode is higher than a 

15 potential of the second electrode, a current is applied to 
flow from the first set of electrodes to the second set of 
electrodes through the charge-collecting circuit according 
to the difference between the potential of the first 
electrode and the potential of the second electrode to 

20 thereby vary the potential of the first electrode to be 
the same level as that of the potential of the second 
electrode. 

Also, the first driving method may be arranged such 
that, when a potential of the first electrode is lower 
25 than a potential of the second electrode, a current is 
applied to flow from second electrode to the first 
electrode through the charge-collecting circuit according 
to the difference between the potential of the first 
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lectrodes and th potential of the second electrode to 
thereby vary the potential of the second electrode to the 
same level as that of the potential of the first electrode. 
As a second aspect, the invention provides a driving 
5 method (second driving method) for a plasma display panel 
which comprises! 

a panel having: a plurality of scan electrodes that 
extend in a row direction; a plurality o£ sustain 
electrodes that extend parallel to and in pairs with said 
10 scan electrodes and that form display lines as a space 
between said sustain electrode and said scan electrode 
disposed adjacent thereto; a plurality of data electrodes 
. j i» » ,-.Mysa v ri-; T*A<^+-.-i Art which is Deroendicular 

una l. CA.t»di*~i- j. j.* a. " - . • - - - 

to the direction along which said scan electrodes and said 
15 sustain electrodes extend; display cells formed at cross 
points of said scan electrodes and said data electrodes; 

a first clamping circuit that has a first switching 
element for Clamping a first electrode which is one of 
said scan electrodes and said sustain electrodes to a 
20 power potential and a second switching element for 

clamping said first electrodes to a ground potential, and 
that clamps said first electrode to a predetermined 
potential; 

a second clamping circuit that comprises a fifth 
25 switching element for clamping a second electrode which is 
the other one of said scan electrodes and said sustain 
electrodes to a pow r potential and a sixth switching 
element for clamping said second electrode to a ground 
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potential, and that clainps said second electrodes to a 
predetermined potential; and 

a charge-collecting circuit that comprises a first 
circuit line and a second circuit line, said first circuit 
5 line being formed to include a first coil, a first diode, 
and a third switching eleaient that series-connected to 
each other and to thereby allow a current to flow from 
said second clamping circuit to said first clamping 
circuit, and said second circuit line being formed to 
10 include a second coil, a second diode/ and a fourth 

switching element which are series-connected t^ e*cfr ether 
and to thereby allow a current to flow to said second 
clamping circuit, and that is connected between said first 
clamping circuit and said second clamping circuit in 
15 parallel to an inter-electrode capacitance between said 
first electrode and said second electrode, thereby 
performs charge-collection between said scan electrodes 
and said sustain electrodes. 

After a write-dis charge is generated between said 
20 scan electrode and said data electrode at said display 

cell f a voltage is applied to said Scan electrode and said 
sustain electrode to thereby sustain said discharge. 

The second driving method transfers the potential 
clamped in said second clamping circuit to said first 
25 electrode through said charge-collecting circuit to 

thereby vary th pot ntial of the first el ctrode to the 
same level of the potential as that of said second 
electrode . 
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Th second driving method may be arranged such that, 
when the potential of the first electrode stays at the 
ground potential , and the potential of the second 
electrode stays at the power potential, the driving method 

5 comprises the steps of: setting the second switching 
element to an OFF state; setting the third switching 
element to an ON state to thereby allow a current to flow 
to the first circuit line; and setting the first switching 
element to an ON state to thereby increase the potential 

10 of the first set of electrodes to the level of the power 
potential . 

Also, the second driving method may be arranged such 

• i i. _ _i l i j j_ _ 1 ~ £ J_ V. ^* «m4. «T a^4-v/\/^o q4- avc a+- 

the power potential, and the potential of the second 
15 electrode stays at the ground potential/ the driving 

method comprises the steps of: setting the sixth switching 
element to an OFF state; setting the fourth switching 
element to an ON state to thereby allow a current to flow 
to the second circuit line; and setting the fifth 
20 switching element to an ON state to thereby increase the 
potential of the second set of electrodes to the level of 
the power potential • 

Furthermore/ the second driving method may be 
arranged such that, when the potential of the first 
25 electrode stays at the power potential, and the potential 
of the second set of electrodes stays at the ground 
potential, the driving method comprises the steps of: 
setting the first switching element to an OFF state; 
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setting the fourth switching element to an ON state to 
thereby allow a current to flow to the second circuit 
line; and setting the second switching element to an ON 
state to thereby reduce the potential of the first set of 
5 electrodes to the level of the power potential. 

Still furthermore , the second driving method may be 
arranged such that, when the potential of the first 
electrode stays at the ground potential, and the potential 
of the second electrode stays at the power potential, the 
10 driving method comprises the steps of; setting the fifth 
switch device to an OFF state? setting the third switching 
element to an ON state to thereby allow a current to flow 
to the first circuit line? and setting the sixth switching 
element to an ON state to thereby reduce the potential of 
15 the second set of electrodes to the level of the power 
potential . 

As a third aspect, the invention provides a driving 
method (third driving method) for a plasma display panel 
which comprises: a charge-collecting circuit that has 
20 coils and a plurality of switches, that is parallel- 
connected to a capacitance between a set of scan 
electrodes and a set of sustain electrodes of said plasma 
display panel, and that uses a resonant current generated 
at the time of discharge of the capacitance between the 
25 set of said scan electrodes and the set of said sustain 
electrodes to thereby perform recharge of the capacitance 
between the set of said scan electrodes and the set of 
said sustain electrodes in reverse polarity; and first and 
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second driver circuits that individually has two switches 
each for performing connection to a power supply or a 
ground f that clamp voltages of two ends of the capacitance 
between the set of said scan electrodes and the set of 

5 said sustain electrodes to a power voltage or a ground 
voltage, and that are individually connected to the two 
ends of the capacitance between the set of said scan 
electrodes and the set of said sustain electrodes, wherein 
a parallel resonant circuit is formed of the capacitance 

10 between the set of said scan electrodes and the set of 
said sustain electrodes and the charge/discharge circuit 
portion. 

#1^_»J A- T_ J 3 _3_ » * J-U ~ J J. — ~~ -> V»/s4-Afl4-V9l 4-Kj»4- 

a first electrode which is one of said scan electrodes and 
15 said sustain electrodes has been clamped by said first 

clamping circuit to a second electrode which is the other 
one of said scan electrodes and said sustain electrodes 
through said charge-collecting circuit to thereby vary the 
potential of said second electrode to the level of that of 
20 said first electrode* 

According to the present invention, in the plasma 
display panel configured to include the sustain electrodes 
and the scan electrodes, to increase a sustain-electrode 
potential staying at the ground potential to the level of 
25 the power potential, if the scan-electrode potential stays 
at the power potential, the scan-electrode potential is 
transferred to the sustain-electrode side through the 
charge-collecting circuit that performs charge-collection 
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between the sustain electrodes and the scan electrodes. 
Thereby, the sustain-electrode potential is increased to 
the level of the power potential. 

To increase a scan-electrode potential staying at 
5 the ground potential to the level of the power potential, 
if the sustain-electrode potential stays at the level of 
the power potential, a current is applied to flow from the 
sustain-electrode side to the scan-electrode side through 
the charge-collecting circuit that performs charge- 

10 collection between the sustain electrodes and the scan 
electrodes. Thereby , the scan-electrode potential is 
increased to the level of the power potential* 

reduce * sustain-electrode potential staying at 
the power potential to the level of the ground potential f 

15 if the scan-electrode potential stays at the ground 

potential , the sustain-electrode potential is transferred 
to the scan-electrode side through the charge-collecting 
Circuit that performs charge-collection between the 
sustain electrodes and the scan electrodes. Thereby, the 

20 sustain-electrode potential is reduced to the level of the 
ground potential. 

TO reduce a scan-electrode potential staying at the 
power potential to the level of the ground potential, if 
the sustain-electrode potential stays at this level of the 

25 power potential, a current is applied to flow from the 

scan-electrode side to the sustain-electrode side through 
the charge-collecting circuit that performs charge- 
collection between the sustain electrodes and the scan 
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electrodes. Thereby , the scan-electrod potential is 
reduced to the level of the ground potential. 

As described above, either when the potential is 
transferred through the charge-collecting circuit or when 

5 the current is applied to flow through the charge- 
collecting circuit , the potential on the electrode side 
where the potential is varied is slowly varied dependent 
on the coil, the parasitic inductance thereof, and the 
capacitance between the set of the scan electrodes and the 

10 set of the sustain electrodes and parasitic capacitance. 
Therefore , as described above, when one of the sustain- 
electrode potential and the scan-electrode potential is 

4 c-btfia 1 owol *e ("vf fhft fcMVfcAfi+i-i Al Of the 

» WW ****** -WW — w » — — — — £ • - - • 

other one of the electrode sides, the potential clamped in 
15 the clamping circuit on the other one of the electrode 

sides is transferred through the charge-collecting circuit, 

or the current is applied to flow to the other one of the 

electrode sides through the charge-collecting circuit. 

Thereby, the potential can be slowly varied. Therefore, 
20 the driving method of the present invention avoids the 

necessity for the provision of slope circuits for varying 

potentials . 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 shows an example of a configuration of an 

ordinary plasma display panel; 

Fig. 2 is a timing chart showing timings in a 
driving method for the plasma display panel shown in Fig. 
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Fig. 3 shows circuit diagrams of a conventional 
sustain driver circuit and sustain-electrode driver 
circuit of the plasma display panel; 
5 Pig. 4 is a timing chart that shows the potentials 

of the scan-electrode and sustain-electrode and operations 
of switches SI to S10 when charge-collection is performed 
by the sustain driver circuit and the sustain-electrode 
driver circuit that are shown in Fig. 3? 

10 Fig. 5 is a timing chart that shows the potentials 

of the scan-electrode and sustain-electrode and operations 
of switches SI to S10 when the sustain driver circuit and 
the «nstAirt-^lfe6trode driver circuit that are shown in Fig 
3 are used to increase the sustain-electrode potential 

15 staying at the ground potential to the potential of a 
power voltage vs; 

Fig. 6 is a circuit diagram of a sustain driver 
circuit of a plasma display panel according to the present 
invention; 

20 Fig. 7 is a timing chart that shows the potentials 

of the scan-electrode and sustain-eleetrode and operations 
of switches SI to S6 when charge-collection is performed 
by the sustain driver circuit and a sustain-electrode 
driver circuit that are shown in Fig, 6; 

25 Fig. 8 is a timing chart that shows the potentials 

of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode driver circuit that are shown in Fig 
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6 are used to increase the sustain-electrode potential 
staying at a ground potential to the potential of a power 
voltage Vs that is the same as that one side of the scan 
electrodes; 

5 Pig. 9 is a timing chart that shows the potentials 

of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode drive* circuit that are shown in Fig. 
6 are used to increase the scan-electrode potential 
10 staying at a ground potential to the potential of the 

power voltage Vs that is the same as the sustain-electrode 
potential; 

Pig. 10 is a timing chart that Shews the potentials 
of the sustain-electrode and scan-electrode and operations 

15 of switches SI to $$ when the sustain driver circuit and 

the sustain-electrode driver circuit that are shown in Fig. 
6 are used to reduce the sustain-electrode potential 
staying at the potential o£ the power voltage Vs to a 
ground potential that is the same as that on the side of 

20 the scan electrodes; and 

Fig. 11 is a timing chart that shows the potentials 
of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode driver circuit that are shown in Fig. 

25 6 are used to reduce the scan-electrode potential staying 
at the potential of the power voltage Vs to the ground 
potential that is the same as the sustain-electrode 
potential. 
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DETAILED DESCRIPTION OP THE PREFERRED EMBODIMENT 
Hereinafter, referring to the accompanying drawings, 
a description will be made regarding a driving method for 
5 a plasma display panel according to an embodiment of the 
present invention. Fig. 6 is a circuit diagram of a 
sustain driver circuit of a plasma display panel according 
to the present invention. The plasma display panel of the 
present embodiment is configured similar to that shown in 
10 Fig. 1. A sustain driver circuit shown in Fig* 6 is an 
embodiment of a set of the sustain driver circuit 600 and 
the sustain-electrode driver circuit 601, 

As shovn in Fig- 6. a switch SI (first switching 
element) for clamping the sustain-electrode 605-1 to 605- 
15 n-side potential to a potential of a power voltage Vs is 
series-connected to a switch S2 (second switching element) 
provided for clamping the sustain-electrode 605-1 to 605-n 
-side potential to a ground potential- A cross point B of 
a circuit line including the switch SI and a circuit line 
20 including the switch S2 is connected to the point X 
(electrode) shown in Fig. 1. The switches SI and S2 
together form a clamping circuit 1 on the sustain- 
electrode side as a first clamping circuit (sustain driver 
circuit) for clamping the sustain-electrode 605-1 to 605-n 
25 -side potential to either the power potential or the 
ground potential. 

A switch S5 (fifth switching element) for clamping 

i 

the scan-electrode 606-1 to 606-n-side potential to the 
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potential of the power voltage Vs is series -connected to a 
switch S6 (sixth switching element) provided for clamping 
the scan-electrode 606-1 to 606-n-side potential to the 
ground potential, A cross point A of a circuit line 
5 including the switch S5 and a circuit line including the 
switch S6 is connected to the point Y shown in rig. 1. The 
switches S5 and S6 together form a scan-electrode clamping 
circuit 3 a second clamping circuit (sustain driver 
circuit) for clamping the scan~electrode 606-1 to 606-n- 
10 side potential to either the power potential or the ground 
potential . 

A switch S3 (third switching element), a first diode 
Dl for preventing reverse current flows, and a first coil 
LI are series -connec ted together between the cross points 

15 B and A. A switch S4 (fourth switching element), a second 
diode D2 for preventing reverse-current flows (in the 
reverse direction of the diode Dl), and a second coil L2 
are series-connected together between the cross points B 
and A. A circuit line including the switch S3, the diode 

20 Dl, and the coil LI for allowing current to flow from the 
cross point A to the cross point B r and a circuit line 
including the switch S4, the diode D2, and the coil L2 for 
allowing current to flow from the cross point B to the 
cross point A are provided in parallel to a capacitance 

25 (panel 608) between the set of the sustain electrodes and 
the set of the scan electrodes. A charge-collecting 
circuit 2 is formed to include the switches S3 and S4, the 
diodes Dl and D2, and the coils 11 and L2. In addition, 
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the sustain-electrode driver circuit shown in Fig, 1 is 
formed of the sustain driver circuit 1 and the charge- 
collecting circuit 2. 

The clamping circuit 3, which is formed of the 
5 switches S5 and S6/ and the scan driver circuit 602 shown 
in Fig. 1 are included in a scanning package 11. other 
components, i.e., the clamping circuit 1 and the charge- 
collecting circuit 2 ( sustain-electrode driver circuit) 
are included in a common package 120. 

10 in the sustain driver circuit and the sustain- 

electrode driver circuit r which are configured as 
described above, the charge-collecting circuit 2 controls 
charge-collection between the scanning electrodes 606-1 to 
606-n and the sustain electrodes 605-1 to 605-n. The 

15 sustain-electrode potential is clamped to either the 

potential of the power voltage Vs or the ground potential 
according to an ON or OFF operation of the switches SI and 
S2 of the clomping circuit 1. The scan-electrode potential 
is clamped to either the potential of the power voltage Vs 

20 or the ground potential according to an ON or OFF 
operation of the switches S5 and S6. 

Hereinafter, a description will be made regarding a 
charge-collecting method to be performed in the sustain 
driver circuit and the sustain-electrode driver circuit 

25 that are configured as described above. Fig. 7 is a timing 
chart that shows the potentials of the sustain-electrode 
and scan-electrode and operations of ^witches SI to S6 
when charge-collection is performed by the sustain driver 
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circuit and th sustain-electrode driver circuit that are 
shown in Fig. 6. 

An initial state is assumed such that each of the 
switches S2 and S5 is in an ON state- Thereby, the scan- 

5 electrode side {point A) is set to the potential of the 
power voltage Vs, and the sustain-electrode (point B) is 
set to the ground potential* 

In the above initial state, the switches S2 and $5 
are first set to an OFF state, and the switch S3 is then 

10 turned On. As a result, a current flows from the scan- 
electrode side to tho sustain-electrode side through the 
coil LI, switch S3, the diode Dl, and the switch S3. This 

nani^Ae VV^A t^AtS-Al AA4-yn^o nnfonf ial 1 OTTO 1 /lanrPHSP. 3 TiA 

srt w w W l*V waH a ^*>**» ww — w <v»w Jf" m ' "~ " "~ — — — » -— — — - — — — « 

causes the sustain-electrode potential level to increase. 

15 Skews of curved lines representing the decrease and 

increase in the potential levels are dependent on the coil 
LI, the parasitic inductance thereof, and inter-panel- 
electrode capacitance and parasitic capacitance . 

After the scan-electrode potential level decreases 

20 to a certain level, and the sustain-electrode potential 

level increases to a certain level, the switches Si and S6 
are turned ON, and concurrently, the switch S3 is turned 
OFF* Thereby, the scan-electrode potential is clamped to 
the ground potential, and concurrently, the' sustain- 

25 electrode potential is clamped to the potential of the 
power voltage vs. 

Subsequently, the switches SI and S6 are first 
turned OFF, and the switch S4 is then turned ON. As a 
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result, a current flows from the sustain-electrode side to 
the scan-electrode side through the switch S4, the diode 
D2, and the coil L2. This causes the sustain-electrode 
potential level to decrease , and causes the scan-electrode 
5 potential level to increase. 

After the sustain-electrode potential level 
decreases to a certain level/ and the scan-electrode 
potential level increases to a certain level, the switch 
S2 and S3 are turned ON, and concurrently , the switch S4 
10 is turned OFF. Thereby, the sustain-electrode potential is 
clamped to the ground potential, and concurrently, the 
scan-electrode potential is clamped to the potential of 

the power voltage Vs. 

As in the above-described manner , the scan-electrode 
15 potential is replaced with the sustain-electrode potential 
by controlling switches SI and S6. Thereby, self- 
collection of charges is performed between the scan 
electrodes and the sustain electrodes through the charge- 
collecting circuit. 
20 Hereinafter, a description will be made regarding a 

driving method to be implemented when either the scan- 
electrode potential or the sustain-electrode potential is 
varied to either the potential of the power voltage Vs or 
the ground potential - 
25 Fig. 8 is a timing chart that shows the potentials 

of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode driver circuit that ar shown in Pig, 
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6 are used to increase the sustain-electrode potential 
staying at a ground potential to the potential of a power 
voltage Vs that is the same as that one side of the scan 
electrodes . 

5 An initial state is assumed such that each of the 

switches S2 and S5 is in an ON state. Thereby, the scan- 
electrode side (point A) is set to the potential of the 
power voltage Vs, and the sustain-electrode side (point B) 
is set to the ground potential. 
10 In the above state, the switch S2 is turned OFF, and 

the switch S3 is then turned ON. As a result, a current 
flows from the scan-electrode side to the sustain- 
*l*£t**^d* £id^ tht'Oxigh the coil Ll r the diode Dl, and the 
switch S3. Thereby, the sus tain-electrode potential is 
15 slowly increased. The increase in the sustain-electrode 
potential is slow because of effects of the coil LI and 
parasitic inductance thereof and inter-panel-electrode 
capacitance and parasitic capacitance. 

After the sustain-electrode potential is increased 
20 to a certain level, the switch SI is turned ON, and 

concurrently, the switch S3 is turned OFF. Thereby, the 
sustain-electrode potential is clamped to the potential of 
the power voltage Vs. 

Fig. 9 is a timing chart that shows the potentials 
25 of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the Sustain driver circuit and 
the sustain-electrode driver circuit that are shown in Fig. 
6 are used to increase the scan-electrode potential 
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staying at a ground potential to the potential of the 
power voltage Vs that is the same as the sustain-electrode 
potential . 

An initial state is assumed such that each of the 

5 switches Si and S6 is in an ON state. Thereby , the scan- 
electrode side (point A) is set to the ground potential, 
and the sustain-electrode (point B) is set to the 
potential of the power voltage Vs* 

in the above initial state, the switches S6 is first 

10 set to an OFF state, and the switch S4 is then turned ON* 
as a result, a current flows from the sustain-electrode 
side to the scan«electrode side through the switch S4, the 
diow £2, v-n^ the coil L2, Thereby,- the scan-electrode 
potential is slowly increased. The increase in the scan- 

15 electrode potential is slow because of effects of the coil 
L2 and parasitic inductance thereof and inter-panel- 
electrode capacitance and parasitic capacitance. 

After the scan-electrode potential is increased to a 
certain level, the switch 5 is turned ON, and concurrently, 

20 the switch S4 is turned OFF. Thereby, the scan-electrode 
potential is clamped to the potential of the power voltage 
Vs. 

As described above r according to the present 
embodiment, to increase the potential on one of the sides 
25 of the sustain electrodes and the scan electrodes to the 
same level of the potential on the other side of the 
electrodes, the potential clamped in the clamping circuit 
on the other side of the electrodes is transferred from 
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the one side of the electrode through the charge- 
collecting circuit to the other side of the electrodes, 
and the transferred potential is used to slowly vary the 
potential on the other side of the electrodes. Therefore, 
5 slope circuits for slowly varying the potentials are not 
required* 

By fixing the potential on one side of electrodes, 
the present embodiment can be used as an aiding means for 
increasing the potential level of the relative side of 

10 opposing side of electrodes to the equal or higher level. 
That is # the present embodiment can be used in either the 
sustain erase period or the priming erase period, which 
are shown in the timing chart shown in Fia_ 2 ?&a&i?difra 
the scan electrodes and the sustain electrodes when the 

15 plasma display panel is driven. 

Fig. 10 is a timing chart that shows the potentials 
of the sus tain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode driver circuit that are shown in Fig, 

20 6 are used to reduce the sustain-electrode potential 
staying at the potential of the power voltage Vs to a 
ground potential that is the same as that on the side of 
the scan electrodes* 

An initial state is assumed such that each of the 

25 switches SI and S6 is in an ON state. Thereby, the scan- 
electrode side (point A) is set to the ground potential, 
and the sustain-electrode (point B) is set to the 
potential of the power voltage Vs. 
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In the above initial state, the switches SI is first 
set to an OPP stat , and the switch S4 is then turned ON. 
As a result, a current flows from the sus tain-electrode 
side to the scan-electrode side through the switch S4, the 

5 diode D2, and the coil L2. Thereby, the sustain-electrode 
potential is slowly reduced. The reduction in the sus tain- 
electrode potential is slow because of effects of the coil 
L2 and parasitic inductance thereof and inter-panel- 
electrode capacitance and parasitic capacitance. 

10 After the scan-electrode potential is reduced to a 

certain level, the switch 2 is turned ON, and concurrently , 
the switch 54 is turned OFF. Thereby, the sustain- 
electrode potential is clamped to the potential of the 
ground potential. 

15 Fig. 11 is a timing chart that shows the potentials 

of the sustain-electrode and scan-electrode and operations 
of switches SI to S6 when the sustain driver circuit and 
the sustain-electrode driver circuit that are shown in Fig. 
6 are used to reduce the scan-electrode potential staying 

20 at the potential of the power voltage Vs to the ground 
potential that is the same as the sustain-electrode 
potential. 

An initial State is assumed such that each of the 
switches S2 and S5 is in an ON state. Thereby, the scan- 
25 electrode side (point A) is set to the potential of the 
power voltage Vs, and the sustain-electrode (point B) is 
set to the ground potential* 

In the above initial state, the switches S5 is first 
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set to an OFF stat , and the switch S3 is then turned ON. 
As a result, a current flows from the scan-electrode side 
to the sustain-electrode side through the coil LI, the 
diode Dl, and the switch S3. Thereby, the scan-electrode 
5 potential is slowly reduced. The reduction in the scan- 
electrode potential is slow because of effects of the coil 
Ll and parasitic inductance thereof and inter-panel- 
electrode capacitance and parasitic capacitance - 

After the scan-electrode potential is reduced to a 
10 certain level, the switch 6 is turned On, and concurrently, 
the switch S3 is turned OFF. Thereby, the scan-olectrode 
potential is clamped to the ground potential. 

»- j..»iv.a>4 sr,wa- ft^flAf rfifia to the oresent 
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embodiment, to reduce the potential on one of the sides of 
15 the sustain electrodes and the scan electrodes to the same 
level of the potential of the other side of the electrodes, 
a current is applied to flow from the one side of the 
electrodes through the charge-collecting circuit to the 
other side of the electrodes to thereby slowly vary the 
20 potential on the other side of the electrodes. Therefore, 
slope circuits for slowly varying the potentials are not 
required. 

For each of the switches SI to S6, for example, a 
field effect transistor (FET) may be used. 
25 Moreover, the coils Ll and L2 may be moved within 

the circuit line, and a non-coil material having a 
predetermined inductance value may be used therefor. 

In a case where oscillations and falls of potentials 
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are caused by the coils LI and L2 and parasitic inductance , 
it is effective to insert clamp diodes within a practical 
voltage range. 

As described above , the present embodiment avoids 

5 the necessity for the provision of slope circuits that 

function to cause slow variations in potentials. Therefore , 
the sustain driver circuit can be configured to include 
only one of the clamping circuits 1 and 3 to thereby 
simplify the configuration. Accordingly, reduction in the 

10 costs can be implemented. Moreover, according to the 
simplification in the eonf iguiraticn, the flexibility in 
installation spaces is increased to enable optimized 
disposition of circuit elements to be implemented* 
Furthermore , since the number of circuits is reduced, 

15 control signals can be reduced. 
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